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(54) DRIVING METHOD FOR LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide a driving method which can 
depress the occurrence of luminance irregularity in 
liquid crystal display devices irrespective of the 
display pattern. 

CONSTITUTION: In the voltage impressed on the 
scanning electrodes, non-scanning voltage periods 
(quiescent period) are placed between the scanning 
pulses (a) and (b), and between the scanning pulses 
(b) and (c). And as seen in (d), (e), (f), the voltage 
impressed on the signal electrodes gives the drive 
waveforms which have quiescent periods where the 
potential is the same as the non- scanning voltage in 
the scanning electrode drive irrespective of displayed 
data. By this, the switching times (frequency 

component) of each signal voltage waveform are the same and luminance irregularity is 
mitigated. 
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1 

fg^mmmt&m6imvrci£&mmm*&ttrcm 2 ©a 

©BSE/UPX fc^€f©SI 2 ©itS/UPX tcorair*^* 
«E»ira*i8lt. C©#;tSmBEJ8ffllCfiriE#ii£1tBE 

M^SBff ££ME^JUfc£S£«ffi»£8:ttfcJg 2 ©* 
«t©ffllC. ffiil£i^L&VhU*Xl!©&li3^r:£ 

©itfi/'WXSRWlO-rsSI 1 OUMtWiBm 1 ©Stfi/'* 

jkx©o^©sg 2 w^aE/^^xsBJiD-rs^ 2 ©irai 
tzm<zmmommiz. m&ttM&n&iimmmzwim 

mtism. 20 

[B*B3] B^««**gS»*fcllSl©£«£, wis 

m^mastxiiiB^jbfcjtSEmasfs^ttfc^ 2 ©a 
«t©mc, *s«tt^bfcvhu^xi!©sts^^ 

©jtlc/WX £^>€f©m 2 ©j££/WX £ ©RBK:#j£56 
BBEJfflra&^tt. C©#^*«£EK8raSK?Off^©S8Pfl 

ZL t &*HSfcT*i«Bai*t£S©Silfcfrife. 
[&#«4] m^«EE©Xft;ti;5^S«ffi©^*m 50 

fWfclg2©g*ii;:Stt. W©»ffl«ffil^*UfcS* 
SEES *> t CBtl3^lE««ff fc«BE*IE£fT 5 
1 , 2 3 gBtt©tt&3l33&B©B!gtf;&. 

[»*s 5 ] jt3sma±©j&s • »m^iBj© 1 warn 

D ©«*i* 5 QJKTt L,fcS9tS**»B*K»-r5W^ 
91,2 jfefctt 3 gB*UD*B£*£B©»fW;&. 

stfbtc ^at»ara©«pe©sf«©»irac*itaEB 

1 , 2 Sfcfctt 3 E«©JKS«^SB©«B«l^. 

[»*B7] m^«BE©*fl;i-«ts^3SeBffi©s*B 

BE t iq « fc m *«£E«t* £T tH«* £ « 
iatt&$&2©««Ucl8tt> »8BBHJ*BC»±Ufc^* 
«BE£fciKMBjfeaEm«#fcmBE*IIE£fTV>, /tAtt 

W©«f8©»fJfe©»iraiC*it3iE«BEtiqBBE*«^«B 

«©«a«s«B©K«m 

[»**8] 3tS««±©l&«-»«*lftl©lHBS 50 



!^BB¥8-54 600 

.2 

WW©*S©m5t©»3MlC#^aE®BE«!:iqBBE*«^B 

mizmrr«ii2:*4Mi&r«iM«i. at^as 

E*©«B$5j^B©B»27«5. 
[§89!cDi¥lfflfcSli8] 
CO 0 0 1] 

«Ht±©fM!#»] C ©JEW!. vh'Ji/Xl!©«a 
B«»B©MtoEFttl=0W*"b©T**. 
[0 0 0 2] 

[«*©««] fi»©7hU?;*9«B«i%gB©Kn 

6 8 4 1 9 . 01 5©/^— 

l/fc«^fc^HTRWt5. HUfct^t. 1. 2. 
3»HB, 1 0 0, 1 1 0, 1 2 0. 1 3 0, 1 4 0. 
1 5 0, 16 0«i£SMM, 2 0 0, 2 1 0. 2 2 0H 

mm) \z&nztmmim$tm. gMa©ft^gB#«a 
mTxZTjk-?. m i 6 110 1 5 ©jtatms 100 izmt>z> 
««»©<Hsiaii**LTv»*. 0i7»«*©m 
&¥i${ktii\ziitt zsuian&mfem-e, (a) . 

(b) . (c) tt^n-6nai60jisfffiioo, 1 
10, 120 £3ttr«$smrenottEtt«H. 110 

(d) , (e) , (f) tt-enfnftss2oo, 2 
10. 220 caftrrsB^ttaattjEttM-cfc 
•5. 

C0003] ^itmBt^mffit©3^/S»c*it*^- 
n^n©s&g*^&iS£icf«iD£n-5. hsiwon ct 

» /OFF <*7) ««^BBH3Dn«BE«C«fcDft« 

u dn£j££«Bi$«nmffi/wxt©nic«fcD» on 

/OFF^&B£i*. 
[0 0 0 4] 

[»W«««HfcUJ:5fr*Wm d©fl£*©fiBE¥*Hfc 
SKJ3l»Ttt. 017 (d) . (e) . (f) \Zffrt*. 

o \z^m/^->iz^xmnmm^mnmmmi>mti 

•Dfc<fc©ifc£>. *fc*|RIC&BJf{IC«IJDSn-5BBE 

n, /^jp©«as»t4>»ta§fi©«B©&©, cine 

©gfco fe#m-^BBBJlIOBBEiK^lC«t omHZSA/T 
£©&®J?taf^SH»«EE£ttgfcoftSS34 
*EE>Wn*>0. ^frStfcoTHfiasgixteTUT 
b * 5 i ^ 5 LTV>fc. 
[0 0 0 5] ^C-tCrtSfc-OHTBim**. 016© 
^«|HlKlC^-r«fc'5»cy— H 1 0 1, 1 0 2. 1 0 3IC 
fe»t*jfe*«£Ett, 018 (a) K5F-f«fc5te> M&W. 
mi 0 0©fi«tR*<fct^l*$«CfcJ:DB^«flE©« 

fti»fcaJ!H5«feu«. u^-e, y-H99tioi©ra 
©fiSilcit^ /-Hioiiios ©M©fiiittt/hS 

<, 1 0 1, 1 0 2, 1 0 3©Sfit«l5«#fU^. * 
1t, /-H2 0 1, 2 1 1. 2 2 11401 8 (b) . 
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3 

(c) , (d) »£jR-r«k5K, ®nmmo&tiir&&zf 

5©B*1, 2, 3 CEPiDSft-S^ff 018 

(e) , (f) . (g) ro«k5KfcD> mvoNmwm 

£ £ tt*t tf WtfcV* ©#> *0«gfc r> fcg&hU 
©Jinn fcff 5 Kft^ift»c©ji5^iSft*3<t BffiS©t©ii 
[0006] rn6©MSstf#-r-5fc», i->tio© 

m^BEE©£fcK:.fc-5j££SjE©^fi*5.i:tf{i#«JEE© 

9£B#gftoT^&#8iR88Wt afc*5lt-2>2 7^- 
;n*-croias5i«iEE (^SEfliftllQBffi-fg^llSJiOBEE) 
^Btt, -en-en-2 8, -2 0. -stao <£S£ 
m±20) . **Hl5»*Tr**^«ll*l. 2. 3fc 

[0 0 0 7] ±E;fc3lE«JEE©£B£lifc*T*fc» 

c^fima©sm£E^mb, jr©**ffi$ttfc;££BEE 

3IS£ *> £ K^SEBJEIcS IEBEE& 7 — F/Xy jr-T * 
2r §i6 2-746 07f. *fc 

r**fi^ h U ^XLCDCi' dx l — S^tkO e>fl£M© 

&»©*»[»«& . «hhm«**«*wi 1 9 9 

2, 4M-y) . L/*»U £©;tr8rera:j£SE«ja£©^ 

H3S4«Ctt»*r*Ct*«T*ftV>. <i^b 
JEEilfc^©«9#*>D0»g£^-teT5fc«>K:, 1*S£ 
(l*3E«l£aiRl/TV>£W0) OSSf&tf^rffiift 
©Stt^E&l/T-^StV^^Sstfi&S («*.##0B8 
6 0- 1 9 1 9 5^«) . l#UC0*tlrClS; M 

mmo®vmt>*) ®fkm*&mn * - > \z * -? r am 

[0 0 0 8] 01 9lC^-r<k-5ft4 , |ifl33^£fT 

01 9IC*wr, 01 5t»*5i-*ffl5 

3ici*n— *H»*ttu 0*, jt^mstfi^sffi©** 

SS5# (HIS) fc^5l£*8©l*JS£?rajl^> &«© 

0001**00**. «B©fcv»«»«e«jR**T. 

0 2 o «0 1 9 fcj*tv^->«**-f 5fc«>Bian«ffi 
000-?. (a) . <b> , (c) ra^n^n^ssa 

1 0 0. 1 1 0. 1 2 0 cmo?«£3&tCBiaHUEIfc 

^0, 00 (d) . (e) . (f) tt^-n^ne^ma 
200, 210. 220 fci$m-r*m*t«ffiBJDn«i£8E 

J§50-?*5. E©*&©0*1. 2, 3©i£S0ffiB© 
0JE&J&&02 1 (a) fc, 0*1. 2. 3©S#«ffi 
0©0JEi!£JB£0 2 1 (b) . (c) . (d) IC. 0* 
1. 2, 3 fcBUlO$ns®EEafcS*£0 2 1 (e) . 



(3) 1WF8-54 6 00 

4 

(f) . (g) fcST. 

[0 0 0 9] 02Oi:*ti5i:, lifeSESBMrtK*^ 
TON. OYT^-f^mV^MZ^xmK)^^ 

P^-^JCk D(t^iS»*t 1 j£B0IWJfc*^TWD0 

t>*^t«jo#*3 6«:^*^i;. cn»-±a^»E«fie 

»©«Vi*>6±IBt0«, 02 lfcjjVr«fc5K00A* 
->fc«k0600T©«ffiai*rttS&D. »StfS*<£ 

10 [0 0 10] d©00©B«tt, ±8B0«ja£0tfeU 
«*/x*->ic0Bfc<. 0«tr&©»£*00Tr** 

[0 0 11] 

[0g£0ife-r*fc«&©^g:] W*«li3«©^S** 

SB©R«i*}*tt. ^mmmzm^wmt^wvi- 

X\Z&»&n 1 ©tS/^Mt^fffl$2 0tS^^X 

t©0c#^smBE»ra?&^tt< C0&0SBEE00C 
*^*mjE t 0«je ^m^nai* cgnrr « c t &*b 

a? [0 0 12] B*0 2E0©8B£3k80©B0#& 

«, 3tSE«s*fc«j*caijp-rsjtSE/x;wxfc*»tsmi 

©jtac/x;PX&BWn-r*^ l ©»3W<h3§ l 

<DZ>€(Om 2 ©jt2c/'WXSrl?iirr-5Sg 2 ©880 tlzm 

«(«0%©»mi^ &0B«EE£0«jEeB*tta&e 

B©00;fri£tt. jfe»Wi»fcJB*B>arr*363K/^X 
fc*»t*JS 1 ©;£3E/WX 2 ©fS/tJ^t 

©0fc#05lE0JEE»0*Rtt. C©lf^S£«ffi»!WSHf 

[0 0 13] R^4ett©jKBS^B©BI»^& 
tt, 0#01. 2*fc«:3i20©0S**8B©0Sto* 
0C0WC. m#*JE©0fcfc«fc*;£iE««©2**EE 

ttfc02©0«CRW\ ttttl«0e0£lsft:2»0E£ 

fctiotfiBSSfKBEffiiESfT 5 *>©-?&*. 0*0 

5B*©*g£*g0©BSd;ffitt. »**1. 2*fc 
tt3E«©*a^3R««©KM08Fffifc*^T» ^SEmffi 
±©l&« • i!*B^|fiI© 1 0*3 0 ©»*t& 5 Q£4T t U 
40 ftlMiWKIIt«t)Ott«. 

[0 0 14] 0*JH6Ee©JSS^*«B©B»^S 
tt. M^Bl. 2£fc»3§B«©% l g^SB©B»l^r 

ttfclr, #*««BW©«fS©»r«©»IWfc#*«mflE 
*JB7E«©«SB^«fi©B»*j*»4, 0**1. 2 
BS©%^blC «fc S jtMEBB©S»BEE 1 0«ftS*«EE 

*«»i4-r«*am««B»t«»*R»tfc» 2 ©sfiic 

50 H»t, ttUB«ic9fi^UfcS»«EE«t>£:K:j£iE«0ff 
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(4) 



4$M¥8-546 00 



5 



6 



», imhii, 2*fe»3ffi«©»s**«isoKi(j^ »h. si (<a) , (e) . (f) \**n*nmnnm 

mz&^T. ^3tSffi±0*&m • J*«#|6jCD 1 H*£ t) 200,210,220 fcWinrSft^liffiSWinSEESE 

©jgia*5o«TtufciR&^8B£ESiU >wx JBHT. «*n^n©«ffijta*fS;(insns. 0 

«*SS^tC«kO+W»l**^-r-5ti:'folC, ^3S» 2 (a) 6©y — F 1 0 1 , 1 0 2. 1 0 31;* 

ra©<t>gCDBff^©»3ffil»c#*lE«ffitl^«JES:«^«ffi i0 »J*j6»t£E*», 0 2 (b) , (c) , (d) tt/- 

»»cBJiio-rscit*#isi:-r-5. f 2 o l. 211, 221 \z$>» zm^mmm. 02 

[00 16] (e) , (f) , (g) tt01 5©H*1, 2, 3C9 

DSWSEtJ ei:B2 OC5lgH*t#tt-r^. 1 ^tt&fi^ [0 0 2 1] d ©^Jfi0J-t?«. 017tl8, 02Ot 

mBE«E^»^^^->«-«fc«>«Jo#t3t)iii»:M ass 2 i ic*-rft*0iim &&$mm\zwmm.&e>m&* 

BE©£fcK:«fc-5ifca§«EE©3re<&£. 01 (a) , (b) , (c) IC*5V>T. V 0 £g*P«£E 

[0 0 17] £©f£9!©K»#i*K«fcntf, JB 1 ©££ tl/T, VSSfStE V 1 £#£SE«flE£U HI 

/t;VXt*2©jfe3S/t;PX©iaj, »SUBI!l©tSn (d) , (e) , (f) fc#V>T, V 0 £g*P«JEE£ U 
;PXt^2©^SE>'Vl'X*pSfV^c8IMlC, «£ttff*lc a? T, V2tI«iEttTV>*. OiT© 1 jfcSErajfflT 
mn-r«#«3tE«EE&R«EE«0rai*lcmQ-r«Z: 01 (a) , (b) . (c) KfeUT. V5££ip 

ilC-fcO, M^mKfCfcSSODgtoDHIlfeg <raa£#fi£ VO&tfilfE, V4 &#itSE*£EtU 

»m> jcjeB-r-5mflE^s^^->K*i*>t)e.-r 01 w) , (e> , (f) fc*sv>-c. vs&mmmm 

tt^iiSiBttw^&nitit-r^wt* 1 ^^^. »c, m &<Dimikf%Mt-3 ! g<Di£&mm-?\-tMmn&iz*t-r 

ie>m£/wxkf&2<Dj£&/vvx<Dm\z, jt&mmm «.-r^T©*jEE©«tt**E«u 02 (e) . (f) . 
icf?m-r5#i£**BEira«ffi*te**«#fci?ttf * (g) tc^-r«t5ic, h*i, 2, 3cs«rasns«j3E 

^j*Ttt> ON/OF F^Mtit*fl£*t|3I«ffca:tl«) «2it^JHte:6lr»T3^&£»tt#ifcoT^S. 

8!3l5©3>F77.F<felR»Ufc«J8'r, HKtfS [0 0 2 2] $ eicr©*JSWCfi, ifcSESffiWiqmEE 

©)S:^«S*^I*Btf Sit*«T*.&. «01 (a), (b) , (c) C*T«t3lc, (a)© 

[0 0 1 8] ©^SJE©aift;IC«fc5^Sffi© mUttVVTst. (b) ©jfeSEAWX©W, (b) ©j£*At 

£**JEtl3«fcSi*WE#fS£T*l&a*«*«W\ A-Xi (c) ©^3EA;VX©WIC#^3E«BE (VI, V 

c:©»ta«ffitc»*bfc^*«ffi*t>i:c^SEm«»ic 4) ©ww ((fcjtJWH) £sitt^5. -eut, 

SK*fiESff3Ct. ^SE«S±©J&S-» ffi9JJjn«Ett0 1 (d) , (e) . (f) £a*Tj:3 

S^lRj©lH^I^0©fita*5Q£tTfr2.iltfc«J; K, *SE/^;l^Xi3tSE/t;WXt©IBJ©MWT?» 

0. {g*t«ffi©mffi©3Efllfc«fc.5jt£«85©«E©£S ^IC*»*>t>6r— fijt3lE««B»Tr©#3t*«Ei:R« 

tlc£D2^©«*S&**iatU *^/t^->»CJ:6-r tCbTV»5. CtllCklK &<t^«ffi£je©«JDg ! :foD 

[0 0 19] SSfc, A;WXfi*M*5ClC«fc0t»IIIH* [0 0 2 3] C©§«fc«©WtoSrttTttBl 6 

*tt'T«&&'bC. ft^MHe'f'8©0f£©JQmiC# 1 0 1,1 0 2, 1 0 3 fcfctt* jfe2Em£Ett0 2 (a) 

^2tmBEt^«)EE*^ma»fcHJllP-r2.Ct«;«fcO, ©±3fc2*, /-F20 1, 2 1 1. 2 2 1 fcfcttS 

^fc+MW^-^fcioTfc^Bffroi^JBISrt fS*ISEEtt0 2 (b) . (c) . (d) ifc*. «koT 

JC*tt*«0#t)Dl5l»*RUtU 4>WSS^S#«6 HS5 1, 2. 3 Win 3 «EEtt0 2 (e) . 

iz&%vt>z>&7sin9->\zfrfrt>t>ir, ««trs©fc^ (f) . (g) <oi.t\zms. z.z\x-$t&mt.mmz\ 

»afi:©^*BiiBfr-5rt*tT?€ri. taj©e^EE©&fttc«fc.5jfe&eEE©ais*5.ktf«<Hi 

[0 0 2 0] EE©MSS:l¥fifr5t. ftSwf-i'tiDSi*' 

[HJfiWl JW:oTW»#a*aBn t aJcfett* 2 7^— Jl^FT?© 

mivmmw) skt. n©5!W©mi©nttw©»ts 50 «E£g«-en-?n- 1 1 . 2. -9. 6. -8£& 



5. 

[0 0 15] »#«8ffi«©iRil*7r;£jg©S8»#*£ 



(a) , (b) , (c) tt*-n*n0i snofc&mm 

1 0 0, 1 1 0, 1 2 0 CWDO-r^SmffiEPJllSJEifc 
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(5) 

7 

*©-? (&*^3. i) . »stf6fc^<Kisn 

[0 0 2 4] tCD*JS0S©IKlii^ffiB?)a5CDffiS!l 
^SilCttU S9HI1, 2, 3lcWin$n5m£Ett, 0 2 

(e) , (f) , (g) JC^-Ti^lC. ttlLJSIWKSSS 
fi«lA-3T^5©?).T*5. ioTON/OFFmEE^ 

[0 0 2 5] r©J;5ICC:©*t60i|fflffi»i^}*Ttt. & 
H^«B£»«*©^A- - > <fc 3 <S0 1> #*> 9 

-5. ft*. ttlLJfflfflfc^Ttt, {*±«8W*^b?¥«E-r 

jcovixtt, iftfiawgBw&fc^'f >©#r>ffilfi£ it? 
©i^KWDDsn*®^mtHiim<i£ oxtu tew® 

t> m fc> D 8H-#ISiyi©iK)fi Ufc l£*s It S H$K 

HJJD3tXS^«S««*a:S 1 0 0 % £ bfct€T. SJB 

*jrctF«efTt>*:&;i3. -*•©£&*«+#&# 6*1 

a*> ±82 5 o %«±©Mirasa:^-r* d£i-«fco 

6<&9, ±131 0 05««±©MMSK^-rsri:IC«fc 
0. *-©3SJJU*ftl;:&<fc*. 

[0 0 2 6] £©^Jt^Ttei£&3l^fc-Fa*l, 
#V>B*M4atjgil£fcSTN (Supe r-Twi s t e 40 
d-Nemathic) ; t- FK*5V>Tftf;:-£-©36*£ 

W£T7. ^©^©BlfctfffittScilr©^*- F IC56>^ 
©te©^E- F £ J8 V»fciK&^gBT fe C ©36 9J©KS& 

ssscirr* tnicwux 

TN (Tw 1 s t e d-Nema t h i c) 

*-f, «#&£8ja«*-F3wW6ns. a? 



#OT8-546 0 0 

[0027] (M2 ammm) £tf> d©f59j©si 2 © 
ufca<e.ss9rrs. n©*jfiCTic*3W^jtssffiHJiipm 
i©^jswtra^-p$>-5. u^bci©^jfiwrtt, ms, 

0 3tC*i^T. lOBtiW, 1 HiitStSS. 1 

2 nusfK^A-, i4ttfg^F5-r 

a\ 1 5 tetsmm®, 1 6 tttfcmiHiB&, 1 7 tt^iEmff 
%±mt&> 1 8 \tmw®&, 1 9 \-mw>mE£R±m&-v 

<&3. 05«i©12 ©Hifi09tC*tt-5«flEfe^E|-eafe 

0, 02t^ffi, 05 (a) «il 6©y-Fl 0 1, 

1 0 2, 1 0 3 IZ&VZit&mZ&M, 0 5 (b) , 
(c) , (d) B/-H2 0 1, 2 1 1, 2 2 1C*ft 

Sfg^«ES^. 0 5 (e) , (f) , (g) tt01 5 

©man, 2, 3 tffinsn-smjER^sr^-r. 
[00283 v h 'j zxmnm&^mm-vte, mn f 

©fc»e>, i£ti 1 1 ±izm%-n&&ft&.?z>. z\<nm 

mmmmi 5*tfna-rz>£h\z&K). Tt&nmi itm 
mz&mmm 1 5 ct>«*«fl£*<»*-rs. d©«ta« 

ffil 5{C^Lfc^mBE&. m«^T>y©A* 
«|^-C«|j«Snfc*miiI»l 6l;J;Dft(l)U C©^ 
m«ffiS*i'liUT3ffiiiffi»C$-&*WiEm£ESSfelHlitSl 7 
fi;abTt>i:©^SEF5'f>'tl 3 ©KftmjEE^'f >ICiD 

[0 0 2 9] £©#:£«, e^SffiWHJ«E©«J 

o #t> o psicjtffms 1 1 ±c5i*-rssBEM*s«m 
u -enfcfctKjfeacBan wzn.m^mm^n^-m 

TfeO, itSmffil 1 ±ICR£-T*«EE£*£«IE-C€r 
•5^T*n«, «i:©«fc3^S;&fflViTt>»lt>^^. 
C1©*S;JC4;0, M^«£E©^lC±5*lEmffi©S* 
tt, 0 5 (a) ©«t5(C0 2 (a) ©IB 1 ©fttBt&HcJt 
^TSMSn. lHI©^mjBE©«J0S*3 0lC±-5jtS£ 

mffi©saam 1 ©hjsw© 1 ^ o . 1 

1, 2, 3«CB3JD$n-5«EEtt0 5 (e) , (f) , 
(g) Ti&tK ^*SJ?»!lfflt aK:*5ltS2 7^-JPF 

-c©m2©sijg0!i©m£E5i*tt^-n^n-4. 7, - 
4. 6, -4. 4tfco, m&mmtmfro. 3tet 

[0030] *fc^n«c»L, wkommum-emz® 

^SE©^b IC i * jfeSE«BE©£ * ISJs*-r * fcffi v> 
fc©*-T?tt, Ml, 2, 3JcWJn$n««£E©*S« 

saw t a jr^^* 2y4-)i FT©mffi^a«"?-n^n 
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(6) 

9 

-11. 8, -7. 4, -2. 6Tr»»), £fi©M« 
9. 2i:fcD, j:n-CSWStT6.tt»*05!c#*n^: 
V>. CCDlSHtt. ^SE«E©^SIS^-rsO*TB, ft 

S) C,fc3£S©g«&#£nfc^fc&T?**. 

u oosg 2 cD5ej60ifo<fc ^ tw» as i ammwnmw)?} 

<&»sn£. jo 
[0031] &*s. 03-cra, tfcnm«i 5£<t^mffi 
i 2ommm\zmfx^z>i)^ »mm\zmfxh±.t&m 

i|**ffl©||^rfc*m*«l SSKtt. i©2^©tttBt 
ffil 5^S©&ffifc«k9SiIEmBE«:sR«>Sfc, SSKUt 

tcwuT«c©?B2©^j6«fc^-r ! b©©*7a:^-r> m 
«. n2ommMmm> ss i ©£K«K:fcttsK»i;frs* 

[0 0 3 2] fcii. 03, 04fc:fctfStfcffi*«l 5 
tt, 1 1 ©-88&&tHS«©ftfc> 0 ttTffl^ 

Og3©HJSW) KT. £©589i©Sg3©SliS0!l©»c» 
j|*gEg©ffiSl#}£fct?UT, 0BS*#S5Lfta<6I&9l 

[0033] cw5li6Wtt, |gi©*iS«T«*asmffi 
©v'-naetau oq/ot»o. ^sffi±©i&mfi!i 
4»&*«flicifc»93rriK!> i h*s o ©sewn o QT 

fcofc*>©£> jtSEmSKM&LfcA lfc£©&R©« 

i&nwtmmm 1 Kavrifi 1 ©sutw^jre**. 

H6ttJ:©Sg3©^16Wlr*5»t4«E»Jf?0-C»D. 0 
2&PI«, B6 (a) BH16»y-H10 1, 10 
2, 1 0 3 fc*5tt-5ji££E«EE«JB. 0 6 (b) . 40 
(c) . <d> Hty-F2 0 1. 2 1 1. 2 2 \\Z^V) 

zmn&mm* 06 <e) , (f) . (g> »0i 5 
©hsu. 2, 3 \z^m-&n^mm^m^t. 

[0 0 3 4] H©SIJ6W©^*«««fi$tfl5lC«fcO. 

«k5ic H2 (a) r^nz>mio%mmiztt^x± 
lifcestsn. i@©«^«iE©«)9#*>0fc«fc*^ 

«£©£«««*«© 1 HMfc*> 6 0.3 

«sns. mmzmntft^t. mm. 2, z\zm® 

Sn-5mff«06 (e) , (f) . (g) T&D. #S 50 



«fffl¥8-54600 

20 

t a tcfcws 2 7 w HT©Sff^an-en^ 

tl-6. 4, -5. 9. -5. 3iftD, 
1) . 

[0 0 3 5] *fc;rnt;:*fU ^©KK^rmtctS 
8&«ffi©*£fflV\ liS5fl^»3©^*l QlC-rs©*- 

TIJ, Hsftl, 2, 3 »ci?irasft5mffi©#ji#?»ira t 
a \zts\,iz> 27j-)i Hr©mffi^a«^-n^n- 1 

6. -10. 6, -47?*0» II©fttl2t&0. 
CtlT«»«fc&a*£i;5>. i©H0 J bS82©*JSWI^ 
81. m^mSffiK)SEEStJB©«JOSfeDlillS^ 
S£:*m) tC<fc£Mfi©Ha<3fcil£nT^fc^fcJ&-e<& 

s«i©^©^«t»(S«-e^t)e»-f. mmts*>\z»&K> 

efctSStlft^. b*>U C©Sg3©*iSW©«t5fc, US 

^ttcfeoT. 2 ^©^©ffi^**^n, »Ktre. 
st^btt. ^ms±©i&« • mmiifao) 1 h^s o ©s 

Si*t5Q«TT, ?61©^tSt»llC»UT^lrSft*At3g 

[0036] zonmwv-tz. ^mm^mm^m 

-ffc©*ft-c»n«, £©^sgtf!i^8L «-H*icSJDnsn 
^.Ki!)Sffi«c^^*©^&i5M-rs^T?€r. ffstie. 

m4<ommm) kt> c©^Bj©sg4©*M«»j©»cs 

[0 0 3 7] 0 7»Jl©^©Sg4©*iftW©»cii*^ 

gg©ffi»^j*«cfe^swiia«ffi^0-e»»3, 07 

(a) , (b) , (c) tt-Wen01 5T©;£Sc«ffi 
1 0 0. 1 1 0. 1 2 0 fcfflJO-r-5^£«ffilWiEifc 

^, 07 (d) , (e) . (f) tt*-tven«*»s®2 

00. 210. 220 cEPtn-r-5<t^««epini«ffi&J& 

&7*-r. 0 8tt^©S64©^Jg^lC*»t5Sffi^0T 
*0> 02tl^«. 08 (a) UB16O;-K10 

1. 102, i o 3 \z^\-fz>m^m.s.f&m. 0 8 

(b) , (c) , (d) B/-H2 0 1, 2 11, 2 2 
1 K:fctt5{I*tmEEi&B*, 0 8 (e) , (f) , (g) 
tt015©BSU, 2, 3ICB3ftlSn<5m£ES[^&* 

■r. 

[0 0 3 8] SSl~S83©*JS«!|-C»*Ri(i«ffiK^©(* 
t^lE^X©WlCKltTVJfc*t. i©Sg4©SIJSW-C 

«> 0 7c^-r<fc5ic. «^mffiB»©*-fcwjtMsw* 

K«U 2in*«2 0©^lE»3W»C*fc*t 0 fc^t^oT 
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11 

[0 0 3 9] &i<Dmteme>?jm~c\z> mmm&mm\t 

02 (e) , (f) , (g) tC^$ns«t5l-tS5R©i8 
mm&tiLB (01 8 (e) , (f) , (g) ) \Zit^ 

0. ffiidffl i c<Dm&*&^*><nizvtetfntet3:*>t3. 

V». La>U £©3IJ60t|-C«:0 8 (e) . (f) , 

(g) ic*-r«fc 5 \z, m$uvvx(Dmi%mm\zoN/-vi' 
[0040] z.<DWW)H8i-v\t. mmzmm-rzmfco 

on/of F*&fitft*M£*W3<ktflg 1 ©*&«»::;*# 
U ®V>t>©£ftoTLS;5©T, 0 9 Ic^-f <fc 5 IC> 
j£SEmE©ttJbJWP8£m©f&«WK:*L;fc'&©J;Dig a? 

<l-t, mnmK.o>tt.±mm*2^><oi£&mffl\z'£.izifi 

81*SSS*ut*!T^5. ft*5> 0 9 (a) , 

(b) , (c) tt-ttvena i o o, 

lio, 120 izmmrr^^mMmmmm^m, 09 

(d> , (e) . (f> \z*ti*nmnnm2 0 0, 2 
10, 220 izmm-^mnmmmian&mm^-r. 

[0041] c o^mmnmmumz&^T'bm 

(|g5©£itW) KT. d©58W©|g5©SI;660!l©ifcg 

[0042] 0 1 0 «0 1 8 C^-r«PK3S^&>'^l'X 
m9tmtt\z .fc Off ofc*-&©^©^JS^»c«3tt?.S« 
BJftl«EafcJ&£3f:UTV>-5. T»D> 010 (a) , 

(b) , (c) tt-*-n«n0 1 9-c©££«ffii o o, 
no, 120 fcfpftrf *jts«ffiEPiaeffia&8^ 0 1 

0(d), (e) , (f) Ilfn-fnif«ffi2 0 0, 40 

210, 220 izwua-r^mnmm^ixsmm^m^ 

t. 01 lte£©tB4©^J6«*C:m*5SE8tf&0'r* 
9. 0 2 011 (a) tt01 6©y-F 1 0 

1, 1 0 2, 1 0 3 fc*3tt**lc«EK^ 01 1 
(b) . (c) . (d) I4/-H2 0 1, 21 1. 22 

i\z&nz®nm&&M* 011 (e) , (0 . 

(g) tt0 1 9 ©H* 1,2,3 CWJP$tl5«JEE»[» 
[0 0 4 3] i©*JS0!l©<k3IC4 , Wi?S^3'->© 



!$RJ¥8- 5 4 6 0 0 

12 

nnmmmmmz. ^^mmtmmmzu^^mm 
*&M&mffle>*>\zmttT^z>. z.n\z&Q, m%m& 

«01 1 (e) , (f) , (g) 0£5\Zt£Z. £©# 

[0 0 4 4] ?g2, £3©£JMI£PH*, <!*« 

ffi©S<b»C«fcS^SE«£E©S*S^*-r-5«t 5 ^ft* 

fe&mmwz&^xw r>mt>zm& tw K>wt> 

*©|°l»#Sfc 2t^TO^?-> 

©<» 0 s*3 0 ©#£• t mm<o * a \z <k k> m&ts <& 
w±CT^fc. vfrvz<D&mm\z&tni. *e>i3>-5* 
nas^-* ic*^t>^i*c©«j owt> vm&zM c*>© 

[0 0 4 5] ife;fc£©?**fct;:MUT*>, mi©SIJfi|f!lt 
^«UCH*^ffi»|-r-&«BE©ON/0 F F^$6filittt« 

-Dtt-z&ztt* ®mzm^nsm%m-i^mznh 
T/h£fc<fc©£fc'K KB/t**«>nki c©we«s 
^fcwicufctttuift e>&^. d©fc«), 010 

(a) , (b) , (c) C^-rBfWitScmE/WX©**: 
ifc»H , .g£fc< U 012 (a) , (b) , (c) Ic^f 
,k5fcffiKii&^£ffl^-5i, H*BJUn«ffiS»tt0 1 3 

<e) . (f) , (g) ©«fc5»cfrD^8HB©flrF£») 
B»I C©WJBES«I^S^a:*tT^S. &43, 01 
2 (a) ~ (f) t401 0© (a) ~ (f) n«t. itfi 
««8U60«ff*J:tX^«ffi8lJinmffi©«»**b. 0 

13 (a) ~ (g) «01 1© (a) ~ (g) Rtt. M 

sesjerjk, m^mm&m&£z*m 1 9 ©H#g 1 , 2 . 

[0 0 4 6] 012, 01 3IC^-T^ICHUT 

t>H5R©ON/0 F F«BEH3SffiJt*^*«fe D *3 < -ft 
otli5. CC-C. 01 4lCjST<fc3ft01 Ot01 

SEmawiinmiEE * jta£«E t# fe&nm t © * m <omm 

014 (a) ~ (f) »01 0© (a) - (f) Nft. 
^SE«S8Itn«£E45 «fc «fi^«ffiEPlinm£E ©«^ 

•r. 

[0047] c:©*ig^ic^-rBS6*i*©*-rtt 
"praWx-3'CJ:i«E^fi©^Sr»STfr«>^, 
/^^->©«) K>mt> D lc«fc«)«£EMtt^© J: 5 \z&§i 

1 ~$M ©g|Jfi««J©B«i^jit C©^ 5 ©2iJ6*!l©B!& 
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(8) 

13 

[0 0 4 8] #3fi9Jtt> m^gJE©M#«£^ 

5 *>© t« o &t> *>te^hc>ttfti?tE-?2>mW}J3&.-e * 

&mmmz, mmms. (vo, vs) fc^-r***«« io 
Gimm&tmnmmwiiam&o>m&*KteZTt* mmz 

tO 0 4 9] 

[few©^] &±<D&otzz<o&w<DmM>&iKmm<z> 

&*v>tts§i©^SE/wxtm2©£s^i'X£i5 
»£MH£. j£&mmm\zfms\Ti>#M&mmtwim& 20 
&@nnmmizftM?z>z.uz£t). m^mmzzzw 
vwibvmfkm m&&&.ftm izmm?zn&.&m& 
%.7K/\*-> \ztM»t> £ -r-£ \z b . *«^gacoM* 

#t£. S§l©*£/WX£Sg2©;£3SE 

/vvxcDffliz. zt&nmmzfMsa-tziETt&mmiimzL 
&zmnmmm\zfwia? on/off^ 

at-e^rs. se>c, m^W£<omK,\z&Z7£&mm<D& 30 
frmfcLmmi£&ttmtft±irz>*hti!iW&*WLtt* z. 
©tftmms»c5!±L.fcs*mBE2: fe t \zi£&mmmizm 

#161© 1 B3RMI 0 ©Sta£ 5 QJKTfT 5 H£lC<fc 0, 
g^gg©«JBE©&ft;l;:,fc$j£JEgS©£JE©£g&:*: 

oB,R&©**£*ra.k-r * r tan? # s. 
[0 0 5 0] sec, /wx««iij!F55fc.kD«f»impi* 
g^-r-stt'bK. &i£itmm<o*nv>miZ0Mm\z# 
MMnmiimnm&mnmmm\z8im?z>£Uz£<o. 40 

£A,U>Pfflm ; T-?\Z&-?T'bfg1%nE.O 1 jt36WIB1t*3 
fefc^S^S/X:*— >K*>**bS1\ »&tf&©fcV> 
[0B©W#&R9I] 

[01] (a), (b) , (c) tt£©369i©Sl©SI 

j6«©*a^^B©8t»^ft ic* its stSEggepinim 

EEte^B, (d) , (e) , (f) iin**flC£»*« 
[02] (a) tt£©f89J©3Bl©£J609©i8S^8 a? 



«fBB¥8-5 4 6 0 0 

14 

g ©JSK»#j* Efctt S B3S©?feSEBffifl!l©mjEift^©fR 
BS0, (b) , (c) , (d) ttPWSJSWfcfcW-SH* 
©flHJ««H©«E*»0*«H, (e) . (f) . 
(g) ttraSllfiWlC*J»t-5iB*»cB«IPSn*«E«»© 

bkb. 

[0 3] C©»W©3l2©#i»fl|©BBB*Bg©KI& 
#&K::fettSBaBji*Bg©:/ci <y i/0. 

[04] d©5g8j©SfS2©5SJ6W©«KB«*gg©rci& 
3^fc:fett*»«**BB©:/n y ?0. 

[0 5] (a) tt£©£9i©B2©#?J6B©BftBjSB 
B ©B»3Er8i fc *5 ft * BB©j£SE*BB©«ffiifcJ§?©« 
BS0, (b) , (c) , (d) ttHSySBKfcftSBSi 
©e*f«S«©*JESEra©«ll&0, (e) , (f) . 

(g) «f^*JS^Jtr*5ft-5H*lcBlJ)D$n^m)EEilfe^© 
«JSB. 

[0 6] (a) «£©3)^©Sg3©^«0«©«cg3l*g 

g©K»j^^ it *s it $ wmo>j£&nmw<ommiii&<o&i 

KB, (b) , (c) . (d) ttRBBMiCfettSBR 
©<I^mg<li©mJEift«S©«K0. (e) , (f) , 

(g) \zmmmmiz&V2>MmizGii5a-zn2>mi£i8im<o 

BKB. 

[07] (a) , (b) , (c) tt £©§&!>! ©S8 4 ©§! 
»«©*BB^BB©B»:&&fc*ft*£SE«SBiiO* 
EEfcJB0. (d) , (e) , (f) ttH£BMlc*tt« 
«<JBSBHlQ*BE»JB0. 

[08] (a) \tz.omm<Dm4<ommm<om&^m 

B©BB:#& lc*5 It * B3i©;£SE««B©Bffii!iiJ§S©«t 
150. (b) , (c) , <d) ttn£BM<C*tr«BB 
©B^*S«©*EEBJg©«K0, (e) , (f) . 

(g) \tm&mm\z&i?zwmzwmfstizm&Wim<z> 

BKB. 

[0 9] (a) ttiI©^©IM©5«6B©BB*jS8l 
g ©KSd^ffi ft SBsftWit&mgBwBffi SC^©« 
KB. (b) . (c) . (d) ttPUOMICfeH-SB* 
©fi^BSfl!l©mffiifc7§*©BK0. (e) . (f) . 

(g) \tmmmmz)sitz>mmzfQia-znz>%i£8im<D 

BKB. 

[010] (a), (b) . (c) »id©589i©$g5© 
^»B©«S^8g©Blft*»K*ft-6*3t«gWtin 
BJE8HB0. (d) , (e) , (f) BBBBBC**? 

[011] (a) tti:©^^©^ 5 ©SllfiB©BftB^ 
»g©B»*^fc^ft«.BSl©jt3lcBg«©1|JEEK^© 
BBS0. (b) . (c) . (d) ttl^JfiWcfcttSB 
£©ffi^tiafi!l©mE&J&©BI$0, (e) , (f) . 

(g) ttn&£ffl£*tf&B*£9B3n«BEEIfcB-<!> 

mm. 

[012] (a), (b) , (c) tti©«W©^5© 
HB«©Bft*^»g©Bft*feC*»t*^SE««Wln 
BEfe^0. (d) , (e) , (f) BNB-Bfllc*!* 
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[013] (a) \*z<D&wv>m5o&mm<»%i&%7* 

«w&0> (b) , (c) , (d) \*mmmm\z&\,-tzm 
mvm^nmmon&tgiMvm&m. (e) , u) , 
(g) \mmmm\z&ttz>mm\zwM-$ti2>&&$i&o 
imm. 

[014] (a) \3.Z\<D&W<!>&5<DnmM<Z)mM,&7f; 

&m<oM&n*mz&v}z>m%<»jE&nmmc>ni£WL]&® 
«w&0, (b) , (c> , <d) nmm&w\z&vz>m 
mom^mmm<Dmm&B<om9&m. <e> . (f) , 
(g) \±m&mmz&vzmm\zmto-$nzmm&Ma 

[01 5] v mj ^xi«s^wi'0*^/^-> 
0. 

[016] t h >j **S!»tft«5S/t*;K0 1 oro^st 

«CH*?S«S«BEIK0. 

[017] (a), (b) . (c> tta£3fc©iS.&^g 
gffllHM IC *s * EP JnimjE&^ 0. 

(d) , (e) , (f) \zmwmjsmzis\izmnnm 

[0i8] (a) \m&<om§>m7*mm<ommj3miz& 
rtzmmmik&mmmnmmmmoisittm, (b) , 

(c> , (d) ummmif&nz&vzmmtom^mmM 
©ttffi«j&©«w&0. <e) , <f> , <g) \mmm 
xmiz&vzmmzftmznzmmgiMcom&w. 

[019] ThUi'XS!*KS«^/^;KO«f|fflP^/^ 

^->0. 



(9) #Sl¥8-546 0 0 

J5 

[02 0] (a), (b) , (c) 

j*h. (d) , (e) , (f) itmmtfoijmzisnzm 
[021] ( a > uftxam§,&7rimm<»/vvxmmm 

0, (b) , (c) , (d) ttFWn#8tlc43f*«B* 
©«^«««©*BE«JB©«llgB, (e) , (f) , 

(g) l4RB»*ttK:*»t*H*fcB«P*n*«E«i» 
10 ©8EBS0. 

[«W©RW] 

1, 2, 3 

1 0 m&K*)V 
1 1 it StUffi 
1 2 

1 3 **H?-f/t 
14 fg^F5KA' 
1 5 tfcmtME 
1 6 ^aiU8S 
a? 1 7 *iIE«E?g£lsl*8 

18 MW9HI 

19 K«imffi^*lel«S 

1 00, 1 1 0, 1 3 0. 1 40. 1 50. 1 6 0 it 
200, 210, 220 

9 9, 1 0 1, 1 0 2. 1 0 3, 2 0 1, 2 1 1, 2 2 

1 /— H 



1 0- 
1 1 • 
1 2- 
1 5- 




1 4 



1 6 



V£ 



1 3H H 
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[04] 



3l£ 



1 6' 



1 3- 



1 7 



H 

■7 
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J — ; n r jp r 



\19 



1 o-jjai;**^ 
1 1 - 
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(11) 



^¥8-5 4 6 0 0 



im2i 





[016] 



200 210 220 



H 

x! — ^V^' 



221 
C 



101 102 103 



-765- 



(12) 



&BB¥8-54 6 0 0 



[05] 




itiiilH 



—766— 



(13) 



-54600 



[06] 




-767- 



(14) #53^8-5 4 6 0 0 

[07] 




—768— 




-769- 



(16) #R?¥8- 5 4 6 0 0 



[010] 





—770— 



(17) #BB¥8- 5 4 6 0 0 

[011] 




—771— 



(18) 4$RJ¥8-5 4 6 0 0 

CHI 3] 




-772- 



(19) 



5 4 6 0 0 



[014] 




Wl 7] 




—773— 



(20) 



iRfH¥8- 5 4 6 0 0 



[018] 




—774— 



(21) 



-54600 



[02 0] 



tt (a) 

t 



n 



<b) 



(c) 



(d) n 



(e) 



(f) « 

va 



rinriri 



n i r 



-fH 



-0- 



-*-t 



i — i — r->-t 



f-ff- 



1 n_i 



— 775 — 



(22) 



<ftHRZ8- 5 4 6 0 0 



[02 1] 




—776— 



